Activation of formyl peptide receptor-like 1 by WKYMVm induces serine phosphorylation of STAT3, which inhibits its tyrosine phosphorylation and nuclear translocation induced by hydrogen peroxide.
Signal transducer and activator of transcription 3 (STAT3) is an important transcription factor that modulates the expression of several genes. The activation of STAT3 accompanies tyrosine phosphorylation and its translocation to the nucleus. Formyl peptide receptor like 1 (FPRL1) is an important classical chemoattractant receptor. In this study, we observed that the stimulation of FPRL1 by Trp-Lys-Tyr-Met-Val-D-Met (WKYMVm) caused serine phosphorylation but not tyrosine phosphorylation of STAT3 in a pertussis toxin-sensitive manner. Moreover, downstream of FPRL1 stimulation, phospholipase D (PLD) activity was dramatically increased. n-butanol, a well-known phosphatidic acid (PA) acceptor, completely inhibited WKYMVm-induced STAT3 serine phosphorylation. Moreover, the exogenous addition of PA mimicked STAT3 phosphorylation by WKYMVm. We also found that WKYMVm stimulated extracellular signal regulated kinase (ERK), and that ERK activity is required for STAT3 serine phosphorylation. This WKYMVm-induced ERK activation was inhibited by n-butanol, whereas ERK activation was also induced by the addition of exogenous PA. In terms of the functional aspects of the WKYMVm-induced serine phosphorylation of STAT3, we found that hydrogen peroxide-stimulated STAT3 activation was blocked by pretreating WKYMVm. Taken together, we found that WKYMVm stimulated FPRL1, and that this resulted in STAT3 serine phosphorylation via PLD-mediated ERK activation, and that the serine phosphorylation of STAT3 blocked hydrogen peroxide-induced STAT3 activity.